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(54) DRIVE RECORDER, SAFETY DRIVE SUPPORT SYSTEM, AND ANTi- THEFT 
SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a drive 
recorder that employs a single camera to monitor 360 
degrees around a vehicle and, should an accident 
occur, provides a record of conditions surrounding the 
vehicle when the accident occurs to permit 
identification of a correct cause of the accident. 
SOLUTION: This drive recorder includes an 
all-direction vision sensor (HyperOmni Vision) 12 that 
is installed so that it can observe 360 degrees around 
the vehicle as well as the driver. The HyperOmni 
Vision 12 includes a hyperbolic mirror 8 which is 
mounted perpendicularly facing downward and a 
camera 4 whose visual line is aligned with the center 
axis of the hyperbolic mirror 8 and which is mounted 
perpendicularly facing upward. The drive recorder 
further includes an A/D converter 40 that receives 
analog outputs from the camera 4, a monitor 48 that 
displays the image pictured by the camera 4, and a 
recording device 42 that records image data output 

from the camera 4, together with vehicle speed, brake condition, yaw rate, acceleration, 
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^Ccb:^?5'C#-5i(.^^f|#Si^W-r-5o COPIS-Ctt. 

^tcfflj:^^tfi;(:>^giji-r^cop i s-c^^. SiEx 

Ml/TtS, rv.Yaqi, Y.Nisizawa and M.Yachida: "Map 
-based naviqation for a mobile robot with omnidire 
ctional imaqe sensor COPIS", Trans, on Robotics and 
Automation, 11, 5, pp. 638-648 (1995) J ^Cd:^^i$L'<IS 

[0 0 7 3 ] (3) MS^mz'7-^mi.^tc±:smm'^ 

>1?* (HyperCmni Vision) 

)[5JftH^ ^-^ffll=>/c^:^{i^:E-l2>1tHyper0mni Visi 

onti. \hmfb(^cA:K>mm^tifc. mi (o ^#bsu 

HvperOmni VisionE^:. i&i[Tl^#Cca:gSn/c)Kft 

[0 0 7 4 ] ^2^#ML.r. ^fflM27-8t^. 2^ 
7JJftffiCD ^ ^ Z > 0 CDM^CC ^ ^^ttM^ 5 ^ - <h L r 
ffll.^fc^>CD-C$>'So 2^J{ftffit{3:?;iffliga^l^ (Z 

ftffiEi. (0, 0. +c)<i:(0. 0. -c) <!:CD2'3> 

[0075] 

[i^i ] 

[0 0 7 6 ] -C^-S. CC-C. S2 5C:^i^TJ:^&CZ|** 
^Sii[|6iT^3;X7cJ^S.^O-XYZ^*^6o com 

2mMmm^mT<D^ (i ) -e^^^n^o 

[0 0 7 7 ] 
[?S2] 

(1) 

ti. ^ti^ti2^J^flM<D2-:>cDjt.»=S (0. 0. 4-c) 
:feJ:2>*(0, 0. -c) Jc{ag-r^J:0^c5K*ffis ^- 
8 4b'cfcCi^:^^^7&^S5^$n^o li^nixytSXY^MCC 
^tf-C. 7!)>0;^;y5CDU>Xcfi^!:^OC^>6:^^^COJi,'S 



[0 07 9] 



15 
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(OjO,+c) 
{OjO,-c) 



-|1«-1(2>0) 



(2) 



[0 08 0 ] m4^^m.bX. mS^(Oi£M(D}^.P 

(X. Y. z) ^c^-r^mm±'co:>^^}^.^p (x, 

y) iU/cBS. .-?.P(D75r{aft0{^«TCJ^; (3) x:mt>^io 

t an0=Y/X=y/x 
-r^^jTb-^Y/Xr^ees^J^n^iSPcOTjaft^^a:. y/x 



(6' -c'Jcosr 
/ 



[008 1] 

(3) 

★ CO 08 2] Sfc. 05^#ML.r. iSPiZfti^-^ 

«T©S; ( 4 ) tDM<lASfiSii:o. 
CO 08 3 ] 
C^4] 



(4) 



[0 0 8 4] ^tj:f^'^^^^Z(Dm^.OMf)^h(Di^.P(0 

tt®©M,'^.{4SCcS:t^€>Ci-C..^{Sii=?.p (x. y) J: 

Il^$nrt.^^fc2s{>. A:tlili^^^^-8cD3l.^.OM;^> 
e^^c:^^ -^^iSEfAjlO tciHilgu-cff en^iU^^ /c 

[0 08 5] :^7?fim»*fe>1fHvperOmni VisionCCML 
D-IIVol. J79-D-IINO. 5pp. 69 

8-707 (1996 ^5 ,g) J ut:iicnv <mfj<^ti 
[0 08 6] ( 4 ) ^(oim^-^m^n'^^-^ 

ti, rv.Peri and S.K.Nayar: "Omnidirectional Video 
Systan", Proc.U.S- Japan Graduate Student Forum in 
Robotics. PP. 2 8-31(1996) J CCl¥L < i3^^ta"Cl^ 

^Y^mHi : "S»fMJ£ft*^S(DW3S".siCE,i02A _3,p 

p. 59-60(1994) J {Cl¥L/< la^^nri^^o 
[0 0 8 7 ] [ F^>f:/U:3-^'tc-:>ti-C] 06^#fiS 

UT. K^-r:/un'-^^S:, m^l 4coMf*:^fcJ:!:>'(B'J 

:^:^{it^:i:-fe>1tHyperOmni Vision 1 2 ^^Oo HyperO 
mni Vision 1 2 ti. ±5EC0J:^CC. S&it[Tf^#^^^ 



30 



40 



50 



[0 0 8 8 ] ^7^£r#MLT. F^-f:/Un^^l3:, ;^ 
^^4CDr:^P ^tll:^^Stt^A/D (Analog to Diqi 
tal) ^j^S4 0 (h. A/D^ftS4 Ok:^^?n. ;^ 
^^4J:0ttI;ti^ii^i!it»^:Sn^'r-6^^^4 8 A 
/D^^S4 0^cS^$ta. A/D^Jim4 0^/M.-C 

[0 0 8 9 ] SI8^#MLr. t/j^^Axm^^tifc^ 
fct^a. n^^<t:mk'J^<DMWi3 3 . 3 4. ^^1 

[0 0 9 0] c<D^m^m^m^'e:i-^4:Sffcm^^n 

[0 09 1] ^fc. ±^<0^mt. MM I 4(D*jI. :/ 
u-^-tt^. 3-u-F. mmm^^z^:^y^TV>^i^ 

mtti,i^cm^m^nEm^m4 2(^t^m$ti^. c<d/c 



(10) 

17 

[0 0 9 2 ] EI9^#MU"C. K ^ ^^N^ 6 CDtSiaJ: 0 
It. HyperQnni Visionl 2COSg{4g^:#i3|l 4CDf^77 

[0 0 9 3 3 S 1 1 *#ML-C. K^-r:/Ur3- 

^[t, HyperOmni Visionl 2t^ hVperCmni Visionl 2 10 

^4 4i^#t^^i^-C^-:>-CfcJ:t.^o ■rAj:^:>-i^. 07 

4(Z)|ii;^?^f'i^^;i/ft^^c^-r^ci^f < . T:^n^^ 
m^cDSS-=e-:^:^4 9^a*b;^c0. r^u^m^cot 

[0 0 9 4] [»iCDJ^^2 ] S 1 2^#MbT. 20 
?a(D^Scr)?f$Ii2fC{I^^^^K3ag^^X7-Al3:. Hype 
rOnni Visionl 2i, HyperCmni Visionl 2tC^StX'5 
:*7^^4CCgg|$n. ;^7^^4a)T:^ai/tli;^J^^Ct^ 
A/D^f^S4 0i. A/D^J^Ii4 0CCJt^$n. ;^ 

[0 0 9 5 ] HyperOmni Vision 1 2 1^. ^S^CD?^,^ 1 T 

[0 0 9 6 ] ^tc. HyperOmni Vision 1 2 CDg®{ig 
ti. i39=&#IgUTSi?gL/£:K^^::=^U::3'-^CDHvperO 
mi Visionl 2 CD^®{4a<bPI^r*6/ca?). 

1 0 cc^T J: ^ ^cBftfl^r^-s. 

[ 0 0 9 7 ] 0 1 0 tc^-rSJ^^B^MJlSBB 0 lit. ^ 

tmmo:>m^x$>^. mi st^c^-rmmu. £{sij^>e>« 
m^isom^^M^ CD tj: {, ^mvmm Ltchotu-^xi^ 

[0 0 9 8 ] C(D^'>rj:m^<Dfj:i.>mmm^M^'^^ 

1 4(omw(Dm^^~mcnu^ctf)^v^^. bT^^fe 
m^<Drj:{,^mm^'^^^4 8±icm^.i^n^tc^. mm so 
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[0 09 9 ] Sfc. ±MCDIi<55f(D^cCl^5S^®^5i. mii? 1 4 

r u >^t^^<h i i> ^m^m^mmm:4 2 (fCtm^n 

g4 2tCiBfl^^n/cK^:fej:i>**Ml 4©«^^ctfc«^ 

rj:\.^mmmm^rixi.^^fci^. m^mm<D%mf)^^ ^ 
[0 10 0] [m^(omm3]mi4^»mLx. 

g^CDUffiOff^.^StCC^^S^K^e^Xf-At^. Hype 
rOmni Visionl 2i, HyperQnni Visionl 2^C^S^T.^ 
tjj^'yAi^C^m^tl. tfj^z^4CDT-t}Pi^tii:t}^S^^^ 

A/D^i^S4oi. AyDm^m4ot.cmm^ti. ^ 
'^^yy.y'-^dm^^-^^m^x^x. :^Mi4©fir7? 

^(o\m^^^\^fc'^'t^ic^(jm^m^^22t. x 

f-:^;2 6(h. ili^i!ifflgl52 2 (Dai:^|{cS7g|$n. m 

t:r. :^M1 4;:>^M^^^f^LTl^5^a•&^. K^-1'/^'l 
6 5&iglS0^Lrii-SiS^^j:i'tt:xt''-:tr2 B^e^fS 

o^:Dr^/-c26CD^fi$fJfflIgi52 4 i^^tfo 
[0101] HyperQnni Visionl 2\X^ llJ5feO?^SIl'C 

[0102] ^ fc. HyperOmni Vision 1 2 0^{4a 
td:. IE|6^#Blt''C|ft0JL/c:F'^'<yU33-"^CDh^yperO 
mni Visionl 2 O^gfig ilH)«r^ ^^^cS?). IftHJ^^^ 

ii^^ci^o cotc^. i7^'y4xmm^rxfcmm,\t. m 

[0103] ll8:feJ:a'I^l 5^#MLr. m^MSgP 

2 2 mi 4) tiJWToi: ^tca&f^-r 5. 

[0 1 0 4 ] iii^^tn:Sg|52 2tJ. -74 j: ta:^^^ 
^H^T^-^?3 2 (08) *M1 4cDmi:;?MilS 

CDiSiiJ^?f^r^ (0 1 5CDS2) o C(Omm\t. 
-^3 2 ctDm)^3 3*5j:2>'=Sitll 8 ^^WT^ fetO^C 

[0105] mmmmsi^2 2 1 4 ^^m^s 3 
h-rtix^nLxi.^^^^^i^^mmr h (S4) ^ mm 

1 47;i5»S3 3;^>6Tnr^t7LrC^^<b«KL/cit'^ 
tC« (S4'CYES) . mi^{ll}im^2 2\it. mmi4ti 

muss^-^fbrtixi^^ct^mrm^t. msiss^^ 
hortimt^mMi^jEm^tLxmtt'r^ (se) „ 
[0106] mmi A^mms 3t^fb-rtixi^rj:i.^tm 
wiLtcm^ (s4rNo) . ^tc{mMmiEm-^^m:t) 



(01) 
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vtc^k ( s 6 ) . m^{m^2 2 (i. iw^^tcsia i 
a^^mLtcip^ip^mmt^ (ss) . mi s**^ 
mvxi^^tmwiLtcm^iat (ss-cyes) . -eo 

10). mm 4(o^fHm^(Dmi^=kn 

iirci^*iS*'CD^lSI*tf«£5*>(D-r$.s (s 1 2) , 
[0108} m^!im^2 2 F-7 -r^^ i et^mm'o 

B#fe^W±&^(;ri^S*^S*^^«»r^-S (S 1 4) . 
^'>'^'l 6*5gggi3^L-Cl,^S<!;W»TOfcJS-&^<:{3: (S 1 
4-CYES) . ®^J!!;ag|52 2«, F 7 't'/n 6 *igBS 

[0109] F^-^--^ 1 6d5glB«3^L.ri^Aj:(,it^JK 
LfcJS^ (S 1 4-CNO) , SfcBgSS»3m#*aJ:^6 

fcf^ (s 1 6) . ia<^i!iase2 2a, s2m^(Dfi!m^ 20 
[01 1 0 ] la 1 6 ?r#ML/r, ^^f*lJ^aIaJ2 4 0 1 

4) t3:«T©J:^>«CSi)fF^5. ^tff 1^2 41*. 

Bf-r-S <S 2 2) , mJil^IE{t^?r^mtrt>ti« (S 
2 2 -CY E S ) . ^m[|®a52 4 $y^<^IEfi#(C^ 

stis-rnsfcs^^ , «M 1 4 *i*^3 3 ©rtfflij*^ 

tf-r-&J:^tc:;;7-T'J>i^^t^flp-r^ (S2 4) , 

[0111} m.MmiEm^^^mvxi.^ts:i^tmmiyfc 

(S2 2-CNO) , t.tcay^fr'J>i^m'^i:'nts: 30 
^)t?t <S 2 4) . ^tf$IJiaia52 4{i, 
^(ibrt^-57!pSA^?rM*T-rS (S2 6) o sti^^iliff 
#^S<10rt,^n« (S2 6-CYES) , *tfSIJ®gP2 

4B, tliai 8oa®K:j£Dr-7'u-+Sfc«;^7^T'J 
ly^'kWti'^-r^ (S 2 8) . /-ci^K, ^^1 8*^5 0 
k m/h ©ita[$lMO«til 1 8 -C* ») , A^-^^M 1 4 <D 

^jri'O^fP^tf ^> C <tCc<fc . *M 1 4CD:^?TMaA55 
0 k m/ h WTtoS S ^ jlStOtS^^f Jfe ^ . 40 
[0112] «iiggilifi-^*sfibri>«ct»i«»iUfc 
(S2 6-eNO) . Sfca. 7'u-+ifc«;^rr 

V > '^(Dm^^Ws. ■:> fcfg ( S 2 8 ) , *IJfflIg|52 4 
a. giSf]m-^?rSftL.TC^S*5g*^5:f!lWrS (S3 

(S3 0-CYES) . :^tf*ir(aigC2 4(*. Xt-*2 6 
J:i3^?rtil:^L, F^^'v^• 1 6 CCft^g^rfflr. 
[0113} m'9ft-^^5ftL.-CI,»i^fl^iflJ»iL/tii 

^(s3o-cNO). ^ic\mm.^^ti\jfcm.i.sz 
2 ) . ^^^=f iiiaia52 s 2 2 ^p^wisia^^iif . 50 
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[0114} ±fB©lftBJT«, ^tffaagI52 4*i^U- 

[0 1 15} fei±©J:^^c^ae3S:S^':^7-A{cJ: 
0, 1^0*^•74-CF^-^^^'l 60tt^^^<!::^iigi 

[01 16} [^®?gS§4 ] 0 1 7 ^#Mbr. 
^©ISSSO0.® 4 (ce^^S^«3^;^X 7- Hype 
rOnni Vision 1 2i. HyperOnni Vision 1 2^^itinh 
*^-7 4tcg^i^$4i. :^^-5 4Or:^0d?'tti;'3^rSW.2> 
A/'D^j^S4 0i, A/D^^S4 OtC^g^SiT,, 

2i. ;^f-*2 6i. Houses 2© W;^)CC«g^S 
»S©«3l. :?'U-^^tfc1s. 3-U-F. ADjia*} 

6 i . A/ 4 0 *5 J: OHi^MilSP 5 2 {C«M S 
n. :^;^^4-C}ilS$n/tl!!t^i, QB^MilgilS 2 J:0 

m*$n-si^«^©isii^^i<!:fc{c. mM©:*a. >^ 
^^?:B#<?M^feiaT -staling 4 3 t^-^ij. 

[01 17} HyperOmni Vision 1 2 lliS©?^SI 1 T 
|ftH^Lfcfe©i(iI«T-&-5fc«6. 

[01 18} Sfc. HyperOmni Vision 1 2 ©g:g(ag 
it. 09 5:#MI>rgiBJLfcF-5-C:?'L'=3 — ^^©Hyperp 
tnni Visionl 2 ©^g<4g<!:Pa|-C*)Sfc8?), iftBJti^ 
JM^^tt^. C©fc*. :^>7 4-rM#§nfcB*^«. S 

1 0fcm-rJ:^)):c?ft«r&-5„ 

[01 1 9 } S 1 8 ^#Mbr. $^K3t^i^:^f-A 
©SSRB«T©J: 5 tcS&f'f-r-S. iii#:«iiigp 5 2 «. A 
/D^^g4 0 4/M/rHvperOmni Visionl 2j:K)^Ri2i 
^titcmi^ (ai 0) ©•5-^, ?^:S-foJ:J>*fflij73©Kit* 

i©I^Wt53!iiab2.Ji^{c«. BS!^;!)i*.5 C <fc4^F-r{t 
(«T r^W1?J«l5gifi-^J cti^'^, ) 4aii>-^©ttg 
^at>-r<i#^ffl*T-5. (S42) . :^tfSim§P5 6 
B . m^mmU 5 2 J: W«^t^*Dft-^?:S« L/ fci)^^ 

■f)^^n&i-ri, (S4 4) . B^mmam^^^mLxi.^ 

Jicl,iJi-&CC« (S4 4-fNO) . Xf-*;2 6*^6©® 
$Bffi;^mf )5:t>-r ( S 5 0 ) , S 4 2 (CM^. 

[0120] mmtmm^'t^mLtcm'itK.u (s 4 

4-CYES) . ^tfflJiaigPS 6B. <.M1 4©:^lSlJi^ 
S©«,1^*J J: D"*:^ 7-T > y©t^SIJ: , F 7 ^' 6 
3&^^$!e^©^.-&:^[^i)'^*i^^Jg^^T^cfcO <!: uxk^^a^ 
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5d^^*iiST-r 5 ( s 4 6 ) . H ^ 6 tm^mcDS) 

•5:^l^'^*i^H?rm=c45'5<!:bTti^Cl>Jfi^CC(3: (S 
46-CNO), Xf-:^2 6j!)>i=><DSfBtti:^Jl*?f^ctoT 
(S 5 0) , S42{CM-5. 

[0 12 13 F^-f/N- 1 6j&i|^W«!l®&-5:J5-|fil'^*|g^ 
S?:^Ti^ffc^<!:L.ri,iSIli^tC« (S46-CYES) , 
;^b--*2 6j!p6SIRtti;'j?:tf^£l.^ (S48 > > 

[0 122] F-7-<-'-cl 6A5>^?-T'J>y*j»{^#-r«: 10 
iui^ff /iHt-^CCti (S52-CN0). S42(C 

^%^f^cte^<bufc^#^(c^^ (S5 2tyes) . ^ 

^mmtb 6 a. ^$iB5--<D^3^4iBl:f ^fcst>«:«M 1 
4©-7'U'-+*5j:0';^7-Ty>5^€rSttlflIiaiTS (S5 
4) . ^©t^, S4 2icKS. 
[0 1 2 3 3 «±©J:5Cc, :4^»6©?fJ«£«;«^^^a 

iO'X 7^T 'J > y^tDMtSA^tf C *1CC J: *) . 

^cDS5?^*iHiji u, F v 1 6 <Di^±m^^^m-r i> 

[0124] ±fe<Dia?)i-CB, M^rPmSUB ei)iy'V- 
[0125] S/i:. ±5E©HyperOmi Vision 1 2 J; 0 tH 

*iiSi4©ma> T-u-^tt,^. a- 
fmm^^ 5 2 -r ©K«!^©isisiig^ <b i (c B$ sij ^ IB 

4 <D«i^ feifc^fc J: o'^M 1 4mm<Dmw^(Dmm=?:m 

*T-r S C i K cfc . F 7 1 6 *i*sa^c**^M* L 

[0126] im^omms ]mi9 ^#ml-c. 

m<Dmm(DmK^ 5 {C<?^SSitP;5±'>;^ T-AK. HyperOm 
1 Visionl 2t. HvperOnni Visionl 2JC^SnS*^ 

D^g^S4 0i, A/DS^S4 0{cSftSti, f^iJ^f 

5 4(D^&mM=?:^''-fi>tti>ic. *f*©iil!jt^ia*iJ; so 
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K A T (, ^ I, ^ cb ^ K . 5: fig 6 -r S 

W5Sii?r ar^^c i-<Di^IMf'fffl?:«ig(cJsf U -r *} J:«b 
•C 1 ^ SlS^ X f - * 2 6 J: f3 g$R?: ffl;^-r S^*iJ5£^ 
gSSi:. A/D^j^S4 0, H^iaagCS 4*5J:0'@ 

[0127] HyperOmni Vision 1 2 tJ, UMl©?^,^ 1 T 

[0128] ittc, HyperOmni Visionl 2 
*$ =t c;m5i-£Dt^8iL^li^-C 5 J: ^ lifigCCg® $ n 

[0 1 2 9 3 020 S£ltF:*±^@©^a5{* 
«T® J; 5 (cSijff-r -5 . Si^«!iaiSB5 4 tt. HyperOnni 
Visionl 2j:'Jliit)Sti^m^J:Kimm}^(Dmm*sJ::U 

Mmm>^m^=^^mL. •€-©*sm«ra;bt-s (se 

2) . g$BW^i^5 8ti. Bi^MiMgiJS 4J:'3^iaite 

6 8-CYE Sd^rJS 7 O-CYE S) . Xf-;^f 2 6 cfc «3 
S«HJ:t;^tf ^ ( S 7 2 ) . S 6 4 

mMtcAJi^Mo-Ct^^JS-^ (S6 6-CYES) . iafiltc 
:T^S«Aa>^ct,^»^ (S6 8-CNO) . ittcitmmcM 

^(S7 0rNO) fCB. ^^J^M5 8(J;^h--* 
2 6*^6®SPRai;^mfi^<cb)fel^ (S74) . ^©ft. 
S 6 4tcM-5.. 

[0130] jy±©J; ^(c*3ISfe©0m(?&-5feitP;5± 
ti^s^nfc^^cc*-:yt^r^*A^^,>€>*^S35^© 

[0131] ^cId, ±j^©HyperOini Visionl 2 J: ffi 

5 8©{a:^*j4:OW©ti«r. Jfeiil^^tifcm'? 

ffimc-otcm^iat. tm^4 6(,ctm$tiMmi 

[0 13 2] i^L'i't^OJg^ 1 CC^j^^ F7-(':?'U3 
iai:-b>1^ci: L/-C HyperOmni Vision^fflli/i:*i, ±M© 

i,^fc^*{4ffi:i:-fe>i^ (COP I s) . )Bt^®5 7-* 
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[0133] ^/c. ^ftM^^-8^fflli-5f^t)0(C. 
[0 13 4] COct^»(C. »lfeCDJfJ.^. 1 tC^^^ Y^'yArf 

CD :^ y 5 ^ffl c ^ r ±:^{icDiif^ W 1/ r m?#t- ^ c i lo 

[0135] -^Hgas^^n/c^jSfeoj^git^f -^TO.-^^.-C 
r $> o r tiM W CD t * I i d: # ^ 6 n ^ ^ -c 

[0 3] ^:^{itItt-fe>1^HyperOTmi VisionCD^^TS^TJ^ 

[0 5] ^r^«0ffi:gCD.»=?.iB^±-CCD^«^,^iCDM{^ 
^l^?§-r^m2(D0-C^)€»o 

[06] :^?m<DmM(Ojfmi ^Ci^^ Y^^y^-^V^-^ 

[0 7] :^mmmmmm\\c%:^ >r^A':f\y^-^ 

CD^t^^^-r0-C^-6o 
[08] ^75'{4^I:S:-fe>1;^HypGrOmi Visionrjg^^ n 
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* [0 9 ] ^:^ffliia-fe>1fHypGrOmn1 V1sionCD^g{4g 

mni visioiTCJS^Sti/ciii^tD— ^?r7KT0t?*So 
[011] W':/Ua-5^co^coffecD^^^7Kt-0r 

[012] ^^m(ommi£m2^%h'Sk-^mm;^i^ 

;^ 7^ A o^jjX^^'r 0 r * ^ o 
[013] 01 OtciSfili^^^^CDJ^j:c=^J:^Cc^ftb 

[014] *^|§O^SfeCD?g^3 CC<5^^^:^e:^i^ 

[015] w^^mmz'Q'miinhm^<Dv n-^ 

[016] ^^f^fJaIS|5 2 41?3l^f$n^MiM^O>'P-^ 

[0171 *^?g(Z)Sisfe<z)0fig4cc0^^^ae3£a^' 

[018] ^S¥5^S>'Xf•A'C^^f^ne^!LSCD>' 
[019] :$:^?gcD3l]^cDff^.^5tcOS'5.SStP;5jLl:>'X7^ 
[02 0 ] ^E^ihi^XT^ArJIif ^ti^i^LatT^r^n- 

[02 11 S£*CDS±Se5^i^X7'ACDi^iS0r^> 

[^^#olsg^] 

4 ^ 
8 5 

1 2 :^:&f4m:S:-fe>1tHvperOmm Vision 

4 0 A/D^f5 

4 2 la^asip 

4 8 -t:^^? 
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